The feasibility of real-time in vivo optical detection of blood-brain barrier disruption with indocyanine green.
Osmotic disruption of the blood-brain barrier (BBB) by intraarterial mannitol injection is sometimes required for the delivery of chemotherapeutic drugs to brain tissue. Osmotic disruption is affected by a number of factors, and there is a significant variability in the degree and distribution of BBB disruption in clinical and experimental settings. Brain tissue concentrations of indocyanine green (ICG) can be measured by optical techniques. The aim of this experiment was to determine whether the disruption of the BBB significantly altered the regional pharmacokinetics of ICG. We were able to track in vivo brain tissue concentrations of ICG in 13 New Zealand white rabbits by employing a novel optical approach. Evan's blue was used to assess the distribution of BBB disruption on post mortem examination. BBB disruption by intraarterial mannitol injection was found to be highly variable, and only five of the 13 animals demonstrated the disruption at the site of optical measurements. In these animals, we observed a ninefold increase in ICG concentrations and fourfold increase in the area under the concentration-time curve, compared to those without BBB disruption at the site of measurement. This study shows the feasibility of optical monitoring of BBB disruption with intravenous (IV) ICG injections. Virtual real-time optical monitoring of the BBB disruption could help improve intraarterial delivery of chemotherapeutic drugs.